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FIG. 6. Supposed Cycadean (?) stem, Mt. Babbage (or Mt. Adams ?). Cast of
portion of fossil wood (replaced by quartzite) bored by Teredo
(Carruthers,) (nat. size).
,, 7, <*, b. Supposed ends of permanent bases of leaves from stem (Fig. 6), con-
sidered by Mr. Carruthers to be casts of ends of Teredo-tabes.
,, 1e. Profile of some of the supposed bases of leaves detached from stem,
like Fig. 6.
,, 8. Part of stem of Buehlandia Milleriana, Carr. (op. cit. tab. lv. fig. 1,
p. 687), original from the Coral Bag of Brora, Sutherlandshire
(half nat. size).
I I . — T H E CLASSIFICATION OF S T R A T I F I E D H O C K S .
By A. J. JUKES-BROWNE, B.A., F.G.S.
MANY attempts to revive and improve the classification of ourrock-groups have been made from time to time, and the Inter-
national Geological Congress will doubtless make a further effort in
the same direction.
Systematists seem now generally to agree in allowing four ranks
to the divisions of the geological series :—
1. Such divisions as Palaeozoic and Neozoic, or Primary, Secondary,
and Tertiary.
2. The subordinate divisions which are generally termed systems,
such as Silurian, Cretaceous, etc.
3. The subdivision of these systems into series usually called Upper,
Middle and Lower, but sometimes by special names.
4. The smaller local groups or stages into which the subdivisions
naturally fall, such as Oxford Clay, Millstone Grit, etc.
But when they come to rank the recognized groups under these
heads, and to decide upon the number of systems which should be
admitted ftito the geological scale, then there is much difference of
opinion.
The latest attempt to improve our classification is by Dr. Blanford,
in the GEOLOGICAL MAGAZINE for 1884, p. 318, and with his pre-
liminary remarks I think all geologists must cordially agree. He
points out that if our classification is to have anything like universal
application, the first essential condition is that the major divisions
should be of nearly equal value ; that if systems are determined by the
thickness of strata or by the physical breaks which occur in any one
country, they cannot be of equal value : consequently the logical
conclusion is that systems must be established on a palasontological
basis, and on the evidence of change in the marine faunas.
To concede that unconformities are geological accidents and of
little use in classification is a step in the right direction.1 If they
were always taken as the limits of systems, several different classi-
fications would be required for the British strata alone. A single
instance will suffice to prove this:—In Scotland, and probably in
Wales also, there is an upward passage from Silurian into Lower
Old Red Sandstone, then an unconformity and a passage from Upper
O.R.S. into Carboniferous; here therefore there are only two systems
if the break is to be the limit; but let us pass into Devonshire, and
1
 Vide Lapworth, GEOL. MAG. Dec. II. Vol. VI. p. 10.
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we find no break, but a continuous series divisible into three groups
with distinct faunas, and each entitled to rank as a system.
As in this instance, so in others, the breaks in the succession of
one district are certain to be filled up elsewhere by transitional beds,
and as these may contain a fauna of high systematic value, we must
always be prepared for the possible intercalation of another system
between any two groups that are divided by a decided unconformity.
Systems must therefore be founded on the evidence of fossils in
some area where a continuous succession of marine deposits is found;
a system may perhaps be defined as a series of strata deposited
during the continuance of a certain set of generic forms in any given
part of the world. Such a definition will probably be found suffi-
ciently elastic, and yet definite enough to secure an approximate
equality of value for the several systems. The proportion of special
characteristic genera must be variable, but probably it is about one-
third of the total number of genera in the faunas of the Paleozoic
and Mesozoic systems.
It must be conceded at once that systems founded on the differ-
ences in successive faunas will not include anything like equal
thicknesses of rock. If, as appears most probable, the differentia-
tion of species and the development of higher forms has progressed
in a constantly increasing ratio, it is clear that the time-Value of
systems based on such systems will become less and less as we
approach modern times. It is certainly a fact that the same forms
of life extend through a much greater thickness of rock in the earlier
than in later geological times, and they also appear to have had
a wider geographical distribution. There is no reason for supposing
that the production of rocks went on more rapidly (at any rate during
later Palaeozoic periods) than at the present time ; limestones must
always have been of slow and gradual growth, and yet the persist-
ence of species through the Carboniferous Limestone Series is truly
remarkable, while the limestones of the Jurassic and Cretaceous
systems (though much less thick) are divisible into numerous zones,
each characterized by species which do not occur in the next. The
changes in the forms of life inhabiting any marine area being thus
more rapid in later geological times, an equal amount of change
would naturally be accomplished in less time, and consequently if
systems are to be measured by palseontological differences, the newer
systems must include less thickness of rock.
But even when allowance is made for this, it is quite impossible
to regard the divisions of Tertiary time introduced by Sir Charles
Lyell as being of the same relative importance as the systems cf
older date with which they are usually ranked. This feeling has
been expressed by Dr. Blanford, who notices the proposal of certain
Swiss and German geologists to make two Tertiary systems,—an
Eocene (comprising the Oligocene) and a Neogene (comprising the
later groups). Dr. Blanford, however, thinks that there is " so little
probability of this classification being adopted, that the only practic-
able suggestion appears to be to unite the Oligocene with the
Miocene, and to include the Pleistocene, which has no claim to recog-
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nition as a separate system, in the Pliocene." He thus constructs
three systems under the names of Eocene, Miocene, and Pliocene.
I doubt, however, whether this suggestion is altogether commend-
able. The fact is that if marine invertebrata are taken as the
standard of measurement, there is only one Tertiary system, and in
that we are still living, for very few invertebrate genera have
become extinct since Eocene times. But if the vertebrates, both
marine and terrestrial, are taken into consideration, they afford
grounds for making more than one system, though I doubt whether
the facts would sanction three as Dr. Blanford proposes.
I agree with those who would limit the number to two, though the
nomenclature proposed on the Continent is not likely to be adopted.
It appears to me that the existent names may be conveniently
retained without alteration or abstraction to represent the major
groups or series of the Tertiary systems, and that we have only to
find suitable names for the two systems into which they naturally
fall. British geologists would naturally prefer names taken from
their own country, and in this case it does not seem difficult to pro-
vide such names. Hampshire and the Isle of Wight affording the
most complete section of the Eocene and Oligocene, Hantonian
becomes an appropriate name for the system they would constitute.
In Britain the Falunian Miocene is absent, and we have only repre-
sentatives of the Pliocene and Pleistocene; but the three may be
merged into a second system for which the name Icenian may be
revived,1 a name derived from the British tribe of Iceni who inhabited
the eastern districts where the typical deposits of these groups are
found. For this plan I claim the merit of its not disarranging the
existing nomenclature, while it will prevent students from acquiring
an exaggerated idea of the geological importance of the Lyellian
groups.
The accompanying table will show what systems appear to me to
be of nearly equivalent value on the principles above indicated, and
I may state that it has been drawn up for the purposes of a volume
on Historical Geology now in course of preparation. I wish, how-
ever, to ascertain whether the proposals it contains are likely to
meet with general approval, and shall therefore welcome criticism
from the readers of the GEOLOGICAL MAGAZINE. Those who teach
our Science or prepare manuals for teaching purposes necessarily
feel the importance of having a consistent and well-proportioned
tabular view of the succession of strata, and yet they hesitate to
import new views and terms into their lectures and treatises because
they are expected to give only the accepted results of geological
study.
A few remarks on this Table are necessary. In the first place, I
have avoided indicating the limits of the largest divisions or eras of
geological time, since there is so much difference of opinion as to the
precise boundary-line between the Palseozoic and Mesozoic eras. I
must strongly protest against the tripartite division of everything
1
 This name was proposed by Dr. S. P. Woodward as a synonym for Pliocene in
his Manual of the Mollusca, 1851.
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which Dr. Blanford recommends, and especially against the artificial
plan of allowing only three systems to each great era of time. Such
a plan is certain to give rise to erroneous impressions, and strikes
me as an application of mathematics to geology which is not
likely to yield useful results. What would Historians think of an
attempt to divide English History into three unequal eras, each sub-
divided into three unequal periods, with every reign or chapter
treated in three parts ? Is there such magic in the number three that
a tripartite division of the geological record is calculated to afford us
a clearer conception of its contents ? Even the three cardinal divi-
sions are hardly defensible on palseontological grounds, though they
are convenient for some purposes. A primary division into Palaeozoic
and Neozoic, with five or six systems in each, would be far more
scientific.
I adopt Prof. Lapworth's name Ordovician for the system of the
second fauna, as the only practicable way out of the Sedgwick and
Murchison controversy, and certainly regard the Cambrian, Ordo-
vician, and Silurian as systems equivalent in palseontological value
to Devonian and Carboniferous. I think, however, the nomenclature
of the Ordovician series stands in need of improvement; Lower,
Middle, and Upper would, perhaps, be better than retaining the old
names of Arenig, Llandeilo, and Bala for the primary divisions.
In the case of the Silurian system a different nomenclature must
be adopted because of the confusion which would arise from the
use of ' Lower' Silurian. Prof. Lapworth's name of Valentian may
be adopted for the Llandoveries, Salopian may do for the Middle
series, but Downtonian, which has been used for the Upper series, is
so eminently unclassical that it will hardly pass muster. A new
name seems, therefore, to be required, and I venture to propose
Clvnian from Clun Eorest, in Shropshire, where these uppermost
Silurians and the Tilestones are largely developed (see Sheet 30
of the Horizontal Sections of the Geological Survey, and Jukes'
Manual of Geology, 2nd ed. p. 481). For the Devonian system the
marine series must clearly be adopted as the type, but it is possible
that some of the Upper Devonian and Upper O.K.S. may have to
be transferred to the Carboniferous system.
As regards the Carboniferous systetn, I find there are weighty
objections to Prof. Hull's proposals to create a Middle series. The
Yoredales are so essentially a part of the Carboniferous Limestone
series, that they ought not to be separated from it, while the Millstone
Grit is similarly linked to the Coal-measures. Moreover, Prof. Green
has shown that there is a well-marked line at the base of the Mill-
stone Grit, so that the old division of the system into an Upper and
Lower appears more true to nature than a triple series would be.
Whether the Dyas (Permian) is entitled to rank as a separate
system is very doubtful. The conditions under which it was formed
appear to have enabled a portion of the Carboniferous fauna to
perpetuate their existence in the European area while Mesozoic life
was being rapidly developed elsewhere. I doubt, therefore, whether
we can in this instance take Palaeontology as a guide, and think it
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SYSTEMS. PRIMARY DIVISIONS. GROUPS OR STAGES.
ICENIAN.
HANTONIAN.
CRETACEOUS.
JUBASSIC.
TRIASSIC.
CARBON- |
IFEROUS.<
DEVONIAN.
SILURIAN.
I
I
ORDOVICIAN. \
CAMBRIAN.
PLEISTOCENE.
PLIOCENE.
MIOCENE.
OLIOOCENE.
EOCENE.
UPPER.
LOWER.
UPPER.
MIDDLE.
LOWER.
KEUPER.
MUSCHELKALK.
BUNTER.
DYAS.
UPPER.
LOWER.
UPPER.
MIDDLE.
11 LOWER.
j | CLUNIAN.
-| j SALOPIAN.
VALENTIAN.
BALA ROCKS.
LLANDEILO FLAGS.
ARENIG GRITS.
UPPER.
LOWEK.
Recent deposits. Raised beaches and
Valley gravels. Glacial deposits.
Forest Bed, Norwich Crag, Red Crag,
and White Crag.
None in Britain.
Upper (wanting in Britain).
Hempstead and Bembridge Beds.
Lower Headon Beds.
Bagshot and Barton beds. London
Clay. Lower London Tertiaries.
!
Upper.
Middle.
Lower.
Upper Greensand and Gault.
Vectian or Lower Greensand.
"Wealden and Neocomian.
Purbeck and Portland beds.
Kimmeridge Clay.
Corallian and Oxford Clay.
Great Oolite series.
Inferior Oolite series.
Upper Lias. Marlstone and Sands.
Lower Lias and Rhsetic ?
Marls, Sandstones, and Conglomerate.
Absent in Britain.
U. Sandstone. Pebble Beds. L.
Sandstone.
Magnesian Limestone and St. Bees
Sandstone.
Marl Slates and Penrith Sandstone.| Upper.
Coal-measures < Middle.
( Lower.
Millstone Grit.
Carboniferous Limestone Series or
Bernician.
Tuedian and Upper 0 R.S.
Barnstaple, Marwood and Pickwell
Down Beds.
Mortehoe Slates and Ilfracombe Beds.
Hangman Grits and Lynton Beds.
Tilestoaes and Downton Sandstone.
U. Ludlow and Aymestry Limestone.
Lower Ludlow. Wenlock Limestone,
shale, and AVoolhope Limestone.
Tarannon Shales. May Hill Sand-
stone. Lower Llandovery.
Hirnant Beds. Ashgill Shales, Bala
and Coniston Limestones, Slates and
Sandstones. .
Flags with 0. Buchii. Shales with
As. tyrannus. Llanvirn series.
Upper and Lower grits.
Tremadoc slates.
f Dolgelly group.Ffestiniog group.Maentwrog group.
Menevian (Upper and Lower).
Harlech group (Upper and Lower).
ARCH^AN, OK, PRE-CAMBRIAN.
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0016756800152288
Downloaded from https://www.cambridge.org/core. INSEAD, on 30 Sep 2018 at 02:37:26, subject to the Cambridge Core terms of
298 J. H. Collins—Cornish Serpentines.
best for the present to class the Dyas, neither under Palasozoic nor
Neozoic, but as a period of transition between these two great eras
in the development of life.
I have kept the old divisions of the Trias, though I admit the
desirability of eventually abandoning them, and of adopting the
marine sequence of the Alps as a type. By that time, perhaps,
a better name for the system may be found, and the Eha?tic may
then be included in it. In Britain the Penarth Beds link them-
selves rather to the Lias than to the Trias, but this may be because
our Trias is not marine.
In the Cretaceous system I have degraded Neocomian to its proper
subsidiary rank as a stage of the Lower division. The use of the
term for the whole of this lower series is an unwarrantable and
unnecessary innovation, which can only result in confusion. The
true Neocomian of Southern France seems to be the marine repre-
sentative of our Wealden, and no part of it corresponds to our
Lower Greensand. This last .name and its correlative, Upper
Greensand, are certainly doomed to abolition; the Lower Greensand
can be studied so well in the Isle of Wight, where the labours of
Edward Forbes added so largely to our knowledge of it, that no
name can be more appropriate than Vectian; and I regard the
introduction of a new name as preferable to the adoption of the
French names Aptien and Urgonien. The Gault and Upper Green-
sand require further investigation, so I leave them for the present.
My reasons for admitting only two systems in the Tertiary, and
for giving new names to these, have already been explained.
Quaternary, Post-Tertiary, and Post-Pliocene I regard as unnecessary
and unscientific terms.
I I I .—ON THE GEOLOGICAL HISTORY OF THE CORNISH SEEPENTINOUS
EOCKS.
By J. H. COLLINS, F.G.S.
1.—THE LIZAKD SERPENTINES.
THE remarks by Professor Bonney on Dr. Sterry Hunt's recentlypublished " Geological History of Serpentines," which appeared
in the September Number of the GEOLOGICAL MAGAZINE, open up
a very wide question—a question which broadly divides the non-
chemical from the chemical geologists and petrologists. Dr. Sterry
Hunt is well able to take care of himself in this discussion, and
certainly I have no present desire to take part in it except so far as
it relates to the Cornish areas, some of which are therein referred to.
These I have especially studied, and with respect to them I feel
bound to say that I find myself able entirely to agree with the
conclusions of Dr. Sterry Hunt.
One of the regions in question, that of Porthalla, has also been
referred to by Mr. Alexander Somervail, in a letter which appeared in
the GEOLOGICAL MAGAZINE, 1884, Dec. III. "\ft>l. I. p. 479. This letter,
however, brings forward neither new facts nor new arguments
—it merely sets my conclusions (see my paper read before the
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